Imatinib inhibits c-Kit-induced hypoxia-inducible factor-1alpha activity and vascular endothelial growth factor expression in small cell lung cancer cells.
Vascular endothelial growth factor (VEGF) is one of the most important mediators of tumor angiogenesis. In addition to hypoxia, peptide growth factors are known to regulate VEGF expression but the effect of stem cell factor (SCF), the ligand for c-Kit, on VEGF expression has not been characterized. We therefore studied the effect of SCF-mediated c-Kit activation on VEGF expression by the H526 small cell lung cancer (SCLC) cell line. SCF treatment doubled VEGF mRNA expression and VEGF secretion in the absence of other exogenous growth factors, an effect efficiently blocked by imatinib. The increase in VEGF mRNA occurred within the first 2 hours of treatment and was not caused by alterations in mRNA stability. The phosphatidylinositol 3-kinase inhibitor LY294002 blocked the increase in VEGF mRNA, implicating c-Kit-mediated activation of phosphatidylinositol 3-kinase in the phenomenon. VEGF promoter-reporter transfections indicated that a SCF-mediated increase in VEGF promoter activity paralleled the increase in VEGF mRNA, documenting that SCF mediated its effects through enhanced VEGF transcription. Mutation of the core hypoxia-inducible factor (HIF)-1 binding element in the VEGF promoter significantly blunted SCF-responsiveness. SCF increased nuclear levels of the HIF-1alpha transcription factor, which correlated well with increased HIF-1alpha binding to a consensus hypoxia-responsive element. SCF-mediated effects on HIF-1alpha expression were additive with those produced by CoCl2, a hypoxia-mimetic agent. These data indicate that activation of c-Kit by SCF leads to a predominantly HIF-1alpha-mediated enhancement of VEGF expression and that inhibition of c-Kit signaling with imatinib could result in inhibition of tumor angiogenesis.